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the use of raw coal in order to substitute the use of smokeless 
fuel, not only to avoid the smoke but also to save the volatile 
products. He advised the establishment of large centres of com- 
bustion, where the by-products would be utilized and maximum 
economies perfected. For domestic heating he favored an easily 
burned fuel in solid form rather than gas. 
G. F. S. 
Moisture Absorption by Wood Through Varnish. (Technical 
Notes, Forest Products Laboratory, Madison, Wis., 1919 . ) - In  ex- 
periments made by the Forest Products Laboratory, it was found 
that varnishes do not entirely prevent he transmission of moist- 
ure into wood, but merely retard it, and that apparently there is no 
difference in moisture absorption through the coating due to the 
species of wood used. 
The panels used in the experiment were of yellow birch, bass- 
wood, red gum, African mahogany, white ash, white pine, Sitka 
spruce, southern yellow pine, bald cypress, incense cedar, white 
oak, western yellow pine, Port Orford cedar, and sugar pine. 
Three coats of high-grade spar varnish were applied to four 
panels of each species. Two panels of each species were brush- 
coated and two were dipped by a special dipping machine de- 
signed to secure an even coating. The panels were allowed to dry 
seventy-two hours between coats and ten days after the final coat 
before they were given the moisture-resistance test. 
The moisture-resistance test consisted in exposing the panels 
for seventeen days to a humidity of 9.5-1oo per cent., or in an 
atmosphere practically saturated with moisture. 
At the end of this test, it was found that all the brush-coated 
panels had absorbed between 5 and 6.5 grammes of moisture per 
square foot of surface, and the dipped panels between 4 and 5 
grammes. Such variations in amount of absorption as appeared 
could easily have been due to inequalities in the application of the 
varnish. It was quite noticeable that the dipping process pro- 
duced a more moisture-resistant coating than brushing. 
The Dye-Stuff Problem.rain a bulletin (T~riff Information 
Series No. I I )  just issued by the United States Government, a 
large amount of interesting information is given concerning the 
development and present condition of the dye-stuff supply in this 
country. It is well known that for many years German dye- 
stuffs have been in control of the markets of the world, and that 
dyes of all types have been furnished at low prices and in abun- 
dance. Dye manufacturing was carried out in some other coun- 
tries, even to a limited extent in the United States, but the 
procedures were largely merely " assembling," that is, bringing 
together the less complex coal-tar derivatives, commonly called 
"intermediates," these being in large part imported. A very 
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interesting and highly important feature of the synthetic dye in- 
dustry has been the artificial production of certain important 
natur)d colors, especially alizarin and indigo. The former was 
originally obtained only from the madder plant, but its chemical 
composition and relationships were worked out by German chem- 
ists many years ago, and the artificial substance rendered the 
cultivation of the plant unprofitable. The indigo problem was 
attacked vigorously, and after a very long and ingenious investi- 
gation, was finally solved so that the natural product was driven 
practically out of the market. Indigo is a typical " vat " dye, that 
is, the color as it exists in the free state or on the cloth is insolu- 
ble in water, but by reduction it becomes colorless and soluble and 
can then be easily impregnated into the fabric, which by subse- 
quent exposure to air, allows oxidation with the production of 
the insoluble color. The importance of this particular color is 
shown by the statistics given in the pamphlet under review. For 
instance, in 1914 the total importations of indigo (natural and arti- 
ficial, but presumably almost entirely the latter) were 8,125,2II 
pounds, of which almost 7,5oo,ooo pounds came from Germany. 
The total cost was $1,o93,266, which is about I2. 5 cents a pound. 
In I916 , 1917 and IgIg no importations from Germany are noted, 
but it is possible that some of the indigo credited to neutral countries 
really came from German factories. In 1916, during which the 
United States was still neutral, about one and one-third million 
pounds came from England, and over three and one-third million 
from China. It is probable that much of this from both countries 
was natural indigo, for the cutting out of the German product 
enabled the British-India growers to resume cultivation of the 
plant at considerable profit. The burden imposed by these abnor- 
mal conditions is shown by the fact that the indigo imported into 
the United States in 1916 (nearly 6,6oo,ooo pounds) cost over $8,- 
2oo ,ooo ,  about ten times the pound price of the pre-war years. 
A special agent has just been sent to Germany to arrange for 
importation of this and other vat-dyes, which are so much needed 
by the textile interests of the country. The production of arti- 
ficial indigo is not a very difficult or complicated process, and in 
1917 it was undertaken by an American firm with the result that 
nearly three hundred thousand pounds were produced that year. 
In 1918 three firms were engaged in the work and the total product 
was over three million pounds. It is stated in the report 
that at present he productive capacity is equal to the total im- 
portation for the fiscal year ending June 3o, 1914. There is, how- 
ever, no such record of achievement in the other dyes of the 
indigo class. Alizarin also, and two alizarin derivatives were 
made, but in amounts much below the normal demand. 
It is gratifying to learn that such progress has been made in 
the manufacture of certain important synthetic medicinal sub- 
stances that dependence on Germany is at an end. 
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Interest ing information as to the effect of the synthetic indigo 
on the production of the natural color is given in a paper by Pro- 
fessor Henry  E. Armst rong  at a meeting of one of the sections 
of the Royal Society of Arts (Jour. Roy. Soc. Arts, vol. lxvii, p. 
446, I919). When synthetic indigo was first put on the market by 
the Germans (1897), the area occupied by the indigo culture was 
1,688,o42 acres. Up to that time the industry had been very pros- 
perous, but the synthetic product at once began to compete, and when 
the war broke out in 1914 the acreage had fallen to 15o, ooo , about 
one-tenth the original. The war, of course, by cutt ing off the 
opportunit ies of German competition, gave a chance for advance- 
ment of the cultivation of the plant, and by 1917 the acreage had 
increased to three and one-half t imes that of the preceding five 
years. The greatest increase was in Madras, but the encourage- 
ment has fallen off material ly with the cessation of hostilities, 
and the production of the natural color is diminishing. In view 
of what the Americans have accomplished it is likely that the 
natural product will soon cease to be an important factor in the 
dye-stuff market.  H .L .  
An Extension of Applied Chemistry. (Amer. Chem. Soc. Ne;z,s 
Service.)--Department stores and mail order houses are now in- 
stall ing chemical aboratories as part of their organization and are 
retaining chemists by the year. 
One large dry goods firm in a city of the Northwest  has a com- 
plete laboratory in full view of customers in which tests of all 
kinds of merchandise are conducted. The exact kind of dye in 
fabrics, the fibres which they contain, whether cotton or wool or 
siJk, or mixtures of various threads, can thus be determined to the 
satisfaction of both merchant and consumer. 
By having the chemist continually checking up on quality of 
products, large houses which sell merchandise by parcel post over 
wide areas can describe exactly everything enumerated in their 
catalogues. Thus  they do not guarantee articles until they have 
had them thoroughly examined. As customers are so scattered 
over the country, accurate descriptions of merchandise prevent 
misunderstandings.  The cutt ing down of unnecessary corre- 
spondence is one of the economies which has resulted from taking 
in a chemical partner. 
Much as does big business make use of chemistry at the pres- 
ent time, it was only about a quarter of a century ago that it even 
sensed the relation of research to success in manufactur ing 
and commerce. 
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